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A light emitting device which can be easily 
manufactured and can control the positions of light 
emission precisely, and an optical device. A first and 
second light emitting elements are formed on one face 
of a supporting base. The first light emitting element 
has an active layer made of GaInN mixed crystal on a 
GaN-made first substrate on the side thereof on which 
the supporting base is disposed. The second light 
emitting element has lasing portions on a GaAs-made 
second substrate on the side thereof on which the 
supporting base is disposed. Since the first and second 
light emitting elements are not grown on the same 
substrate, a multiple-wavelength laser having the 
output wavelength of around 400 nm can be easily 
obtained. Since the first substrate is transparent in the 
visible region, the positions of light emitting regions in 
the first and second light emitting elements can be 
predsely controlled by lithography. 
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1, -^X^m, *«J.i"iL«^J^-^^-t-60^>^iUtit#. 

s.'y-^^b^^-^^^^'y^ (N) ^^^M:. 
^^s&^-^^^$.'y% (N) ^iL^t*!?^ Ill - V 

J.:>'^ (Ga) ?^5B;^^t6^^:>'*l' (As) -f^yg-. 

12. ^mim^$^2^X^^. *t^-=^3SUt7C#^'§-3B;^^t6^ 
J.:>'^ (In) j^5B;^l|-tfi^^i>'^(P) 6^4-^»^>&. 

13. ^M\^^2^!UtU^, ^t^-iUfe^#^^2A:^2B:^ 

2A:^2B:^^&:fe#(Zn) » ^(Cd). ^(Hg), (Be) (Mg) . 
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15. mt:k^%^^^: ^^^^ 



5 ^^Si-^AtP ^^JUbi^^jX^m-^^'^^^^^^^ 

X. 

-^Sbt^-) . >^t^atH^*JtSt. 'fil*'. ii.i±^JJB?^i8^h3^-K: AlGaAs ^.4- 
^^¥rMz^M ^cMM^^ 20hJ^mjL^ AlGalnP ^.^^Hf^^m^ 
^^tM M^^ 202,^^ ^GaAs ( ^jb^) 212 6^->t-3g Ji, 

15 700nmfi^»^W ('Wdl«», TSOnm) , itatJH^^ 202 6^«J-}b2t-^#^i& 600iim fi^jg. 
9 ('W*'650Dm) . 

LD2 221 X^^^ ( ;5tif 6^^^^ ^ ilt-^^^ ) . i^^, 

-Hfe^^ 70011111 S£Si^fi^^JH^^-f CD ( itJfe) «.^fi^itifiiy?.;«-f 

if«l^*ldl«»a)-R(Ti&4tCD) , CD-Rf (T#3|CD) ikmi'hU^) f-T 
^5^jfe^fi^ife.#Te.^-lfi@L #^600im>^S6^^-?^mifc^f-^J^DYD(4g:^ii. 

25 ^Syc.i6^#5L ^^K ifc«^^*201 202 

:lf-#^-f-^-#jSJi (-^^-'fcJ^Jifi^a^^-I^^S LDl ^ LD2 

30 ^Bt. ie-^:*^, ^J.^^Aat-^6^^-HMbfc#i3:-#^^itte.^d&^;l 
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GaN, AlGaN GalnN '^^^nT^J^^M,^ III - V ;^4fc^-f -f-fti ( )2t 
T^t#7(? GaN GaN .^.4-^fi^^-^^*^^§t^^^Jl#i^ 400nm 

Soft., t'fn^if7^^-'f^iti2.^#s2^^6^it>s$1^7/-^e^is.. iet^-^t 

^^l-^^it^^m, KlGaAs ^.^m^^20U AlGalnP 
■SP^ 202 ^ GaN ^.ife,^^^ 203 #«i^-f SiC( ^tik m^m^A 231 
fi*f-/^a?Ji, «^|T5]^;^j^^>ij# 211a 211b (^^JLQji^jK^i^^Jt^-f 
11-186651) . 

GaN AlGaAs ^ AlGalnP ^.U^m^g^fiSimj^n, J^VX^^^- 

4^. 



@ 6A jfp 6B 4 

S 7A 7B 6B J&6^#Jiti€6^^la? a. 

@ 9A jfp9B^^^S 8B^6^^Jitit;6^-^I®®. 

® 12A5^ 12B^^^^Jii® 11 fffij^X^m^^^'^^M^m. 
m 13A^13B^^^® 12BJ&#Jiiit;fi^^fl»®. 

® 18A 18B^^^*JiiS 17 ^/r^JSJUt^4f6^:«r^6^^^a.. 

lOA ^^t$^$u lU iJtXi^i^^Jl. 11 ->h&Jifi^^-JSJUtiC.4f 20 ^.H^ 
^$^-XJUt^ 20 6^4 11 ;te>g-6^— «Jt.i^l^-=-iUt7t'fr 30. 

11 m-kp^ ( cu) ^^4;t^ii, m^m^-^f^^^Jtm 



^-^JtJU^ 20 nitpAmMifj 400nm ^-^ 
itTL-f^ 20 6^r^;J£l*xT, ^i^l.m^M. 11 6^^-#JJi, *IL>ftJfe.^, Ill- Y 
mt^^^^^^ishTi'^^M:22. :^'^^2Z. E5rii4e.>& 24. p^fe>&25i^ 
p 26, :fe;/ri^>^'&J*^S.i^*IL4t^ III - V m^/^^-^^ 

1 3B 1 J.:>*^^^^^^*^ t 5B ;gyt* 1 6^11. ( N ) 

it^.:^^i^M-A ( JiiT j^^iJ>(r.?-^) '^'Jdtpj5& 80 - 100 GaN ^.j^TiiLitE 
( 380 - 800nm ) i^aj GaN A.^^ 1. 3W/ (cm • K) d^}^^^^^^^ 

iSL 

n ^^>g- 22 -fFiiTfcx.f- 1 n ^^>t6^I n ^ AlGaN (^iJ:^^ 

AlaosGaaBN) ;^#>i: 23 ^J:{pJ- 30iim, A^P±^f^^^, 

f^mc^M: 24 ^J*» 20nm ( Mg ) # p p ^ AlGaN ( M 

^ Alo.2Gao.8N ) >S.fl«e^^ j^. p ^ &>gr 25 -fN** 0. 7 ( Mg ) -f^ p 

^^>t6t p # AlGaN ( -fi^ilrfcr AkaGaa^N ) 'Wi^Mi^. p #^jii>& 26 ^^M- 0. 1 
*#^^(Mg)#p^*;t6^p^GaN*^j«. 

)|i>g- 26 t5^^#jL-fi^#J^r6jfi^;5-iSj ( @ 4 A ^/r^;5rj§5 ) §^ t^MP 

^. p #J#)lk>& 26 6t#l*^ p ^ 25 ^mcM: 24 ;ta>5t6tl'HfeJ=&^*.4e, 
^ ( SiO; ) ^^MiM^^^M-M: 27 ;tA. ^i^>& 23 t ^^^1" P ^fkM: 26 6^ 

>^E.p^j|ji>&26 6&4p^fc>&25;te^6^-H«-t, i^A^p^t*L28. p 
'W'fc*L28it34>W.p'teI^«i>&26^Jljjfe^2tifRfe( » 4& (Pt) jfa^(Au) 



^A, ^4 p ^mi&M: 26 p #J tfe 28 i£ia5t*i;W^>& 12 ^ 

11 ^mM: 12-^4*^*^ (Au) (Sn) 

^f^-^fA 21 ^ jL#^;l, 11 ^^^i-n^, ^Mf-yJ^^^^i^^^mi- 

21 n -f&Jt^fe. 29 ^-^i^^^^^cMM^^ 50 t 

^. ^^-#;^21#0-^i#;&;l,ll;fi.6.6^-#jJi, ^^t^^^^^^UtJt 

mM^^ 40 lfe^JL#^ 700nm l^6^ifc ( -^Jdtp 780im) , i^-sp^^-f 

31 Ji^iL#^ 11 fi^-HSj-t, ^mA^WfM 32. jfc*4HP^ 

50 t^#4L#^ eOOnm 6^ jfc ( ^-kp 650nin ) , i^-^t^ A-f ^^J^ 31 

11 ^mWfM: 32. ^^t;^ 31 ^J^>?-^ 100 

^^t^^ n n ^ GaAs ;{£r^. ^?t>^ 32 -^^r;!-^ 0, 5 

n n ^ GaAs A. it&N^^ 40 ^ 50 IbIS:^'^!!** 200 

^-iUUb^20fi^p^/it&26#.f'ifciMJ^^405p«»50^^^ *^Mt. ^fc 
&M^^^^^%^^tMM^^50i(j^U,fSii^^]^^^ 120^ ^- 
jSJUfcS^ 20 ^X^^^'ftM.^^'f-^tMM^^ AO ^ 50 6^jSSUtE t fS). 
^^^^mM^^ 40 5^ 50 fi^iUfcE6^*^*^f^3L 

^^cM^^ 40 ^yxr^Mj, Pp, n^&>i:41. :^^>g-42. p^^43 

M-'y^^MM^^M^fii^ 3B :^^t6^^ (Ga) ^S-'y^^^mUMM^ 

tfi^5B:^^t6^|it (As) 6^ III - Y ;^^t^^^HW^;^l. 

nntLJ^41ifi-kf'M'1.5^^ ^^v^'ftn^^J^fi^n^ AlGaAs 



6^Al,Ga,^As (^tx>0) ;f^^6^|I9^>&^p^^>&. t^^M: ^2 ^^XJt-^i^, 

( Zn ) >ft P P # AlGaAs m.^^A. p ^tlJ^ 44 M-JipM- 0.5^^ 

(Zn) ^p^^;tfi^p#GaAs;f^jil. 
p ^ 43 6^-^^ p ^tf ^ 44 i^A^J^T^m^^^m^ii}^^, 

-f p 'ftUtI 44 6^ 'ft^E. 

p^tf^44#^^p^fe.>i:43;te^t6^-#jJi, p #J^;feL46. p#Jt . 

15 M^^M: 13 15 ^F.J:J(a#^3^it>g 12 ||'fa#^r;^jH^j^. 

ife,^t4t^^50^;r>':iT^^. ^F, n^fe>&52, ;rj$>g-53. p^&>&54 

^51. #:>g<^'IWp^J.i>'-|^^^;^«^t6t3B;^^t6^'^ (In) ^M. 

•y^^^mn^MS^f^ 5B ( p) 6^ III - V my^^^mi 

A. 

^^-tt, ^Jty&Sl-^Jd^O.S^.^, ###;^>J^>ftn#^;t60n^InGaP 
n^tLM:52^-!)pM-l.5m^ n n ^ AIGalnP 

>S.&)^A. ^J$>& 53 -W**^ SSnm, ^PfL'f-^^m. fe^*^;f^la^ 
fi^Al.Ga,In.^P (^tx^O.y^O) ^J^M^^^M:. t'^M: 53 
p ^fe>& 54 -fifij**^ 1. 0 ( Zn) # p ^^JgT*^ p ^ AlGalnP 

^H^^A. p ^tf 55M-k^M- 0. 5 • Zn) 'ft p ^^JST*^ p 

^GaAs:i^i(.. -'■ - ' - V •■. - - . . ■ 

pn^M:54^-^^pUnM^55^^^^, VX^4^^^ 

^^miifi^im.M^. ^^M^^Jt, -sx^tjfeiJa^E 56. ^nM: 

53 6^itt.i-f p #J*f ^ 55 6^ E^-f^iJUfcE. 

p^tf^55 6^^p^&>&54;fi>6.6^-HfelJi, •0:^p^^;fe.57. p-fel 
^:fe.57-^p^tf^55 M-^^^p^^^A&mmi^^. p^^ 



16 ^4^mM: 15 $-{mH^^^. 

;^^^fA 31 §^4 L^^A 11 ^^^-MX ^M^^mf-^^ 40 ^ 50 

6^ n #j%.;fe-33. n '(S!'J^fe.'^!l:i(a-5ri|.ii^Ji4t;^ 31 -^iM.'^Jtm.^.^ ( Au) 
^^(Ge) 6^^. #iiitife*h^'l3^-tit^P.6*F##^4Uf$i 

6^ ?^>h*& a?. -^ft^Mt^ ( tfj ) ^J^ t^>i-it«:4HP^ 40 ^ 50 fi^lit^ 

^3 1*3, 11 *i#'«^2 10A?!ti^#. iUfe^'fr lOA 

^V^l±.A^^^^^fS^4A-4:d, t^4a4i#lj^ll'fei^#. 
fJ^4b-4d'jF!l*»^*Jiiit^^5b-5dfitiL##-2, >W<i.#-3 J«31i#f»l^h 
^. ^^13itit;<^^6bifci^^fJI^4b. n'fiU%*L29ii.5t^^6c^i^^f' 
1^40. n'i!Bj%*l33 3tit^^6d t.it#^l^4d. ^filS.^^^^'it-^l^ 
W>h^^4a-4d6^^h^ 1, '(S-!5-»5t'ft^1^^5Xf-i^4&. '^il*', >j^;^^>& 13 
j^i.#^^llit3t^^#Bt. ;ft^J^4b, t^^#^i«7 3. 

i^iUt^ lOA T:fc»T#Jit. a 6A - 9B ^tb T*JitiUb^ lOA 6^^* 

400 >^^-#;l. 21 n^^X MOCYD -^s;*^-^^ n ^ AlGaN 
;j^j3<.6^n^^>&22. * InGaN i$>& 23, ^ p ^ AlGsN iS-a^^;!^^ 

6^E5-il4fc;& 24, p ^ AlGaN i^^^^M.^ p ^ 25 p ^ GaN ;j^J^fit p 
^i&M:26, J^^-j^^M:9f, $^-^^,21 ¥i&A^-l»rmM 750X2 -nOOX:, 

4-yL®6h, >^E.p^»>&26Jii^A^:yi(^^ib). *ip^j|fe>g:26^ 
p^&>gr25fi^Ji>&^^, i^l4.4i^Jj^^#^, 1"^tbp^fc>g-25. 
^mp^B^26Xi>(i^-if^^¥}¥tm. ^A^^27, ;tJ.p^^>&25fit^ 
^jf«'P'e!j#)Sii>S-26 6^-1^®. 



21, >5tJ-^4feit^-#.^ 21 6^^a^d^^J. 100 

M-iip, i^'^^m.M4^o^, ^iln^J^*l29. 13 
;fe29 t6^#-^^^^'^^P'tel^Jli>&26^60^6^'&jl.. .j^;$^^ife^4 1. 
^-^fA 21 *r GaN ;f^^. j^^Jl^^A.^«m, ^ III - V mt^^^^^ 
^MJ^^SL^^^^^^m^M, iiM-i-f^-^fM. 21 X. @jfcb, 

21 #J-5r»':tJl«^ P #] 28 6^^(3:1., "TJii^-^tit^J t iit^iNr;!^^^^^. 
Pp. T«^^'«^*)«>g-13 5^n#J'fc*l29:^A6^>£3:J.. ^i"^-#jfe21fi^ 
GaN-e ^t*':i*J^^-#Jl216^;^;l^ii7 lOO^Bt, 4^itt>]iS t^-# 
;l.21 ^^^^ 

^^^>&13#«'n-teJ%;feL29;&, il#ife*fcS, '&n'fiiit*L29'#^. jS^ 

-#J^21, J^t^^^Xi^A-y^J^LM^ iclAjf^, *Jit^-iUtiG^20. 
7A ;!t'5^. 'f^*^. ^J-i"^ n ^ GaAs ;^i?.6*r|^^;^ 31, ^^J§Jj^ 350 

32, ntiAlGaAs;fe;ii6^n^fe>&4L ALGai,As ( *t x^) iS.H^B^i^fi^^ 
42v 1^ p S AlGaAs ^^^MiM p ^ ^ 43 i^i^ p ^ GaAs ;i^J^«^ p ^ff 
A>&44. >^t^-^#>&Bt, ^^;l.316^Sa;g.'«^*fl^fJ#&750X:-800t:. , . 

'^■i-l^p^tf^44. :?H'J^a|i^>^'fck^J. i^#'^-i-l^p#<fJjg-44. p 
^&>&43. :|ri$>S-425^n^fe>g-41^j^tA^*kJ^R16t#^. i^Jg", :^f^ 
4i*kMRl. 

jfc^J&, *iS8A;St^. 'JN*', if«J^MOCVD, -gL^-^ n ^ InGaP j&b^;^ 
i^?t>& 51. n ^ AlGalnP >5.b^b^A#^ n 52, *r ALGa,In,-x^P (*t 

x^, ) '}^^n^A(i^^-^M: 53, ife p ^ AlGalnP 'J^ik^^i^ p ^ &>S- 54 ^ 
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* p ^ GaAs p m%MJ^ 55. 31 ii^S.^M-kpn^ 

^, i^#'li*15^p^t§iLg55, #if'J^-^^;«^>{&^J^&it^;§>ys^'J, i^^-li 

( ^^ili ) , iiii^^iiA, ^p^ifA;g:44^55jfap^fe>gr 
43j^54fi^Ji;g:^^t. ^lA^m^^J^^n^^J^. ?|AT^>^6^E^^^6(r. 
^j^t2pL.|fi;|iE45jf«»56. ilff+t-^JLT, i^i".p^+f^44^»55 6*f>tiJ.^J^ 

55Ji^^@, i^'^A^-^^^^^ ^^p#J^^46^57. ^^h itit 

^il^^ait^^Ji. 31 6^^*, #^^;S.31 100 

Jk^^^^tMM^^ 40 50 6^/>^ n #Jt.*L 33. i^Jgr. ilt#^*hS, ^ p 
'U?J'fe*L46p^57^n#Jt.^33^^^^. ;^^K -6^*^, JSt^^j^ 

>t, #jLf-p'Clj%*l46^57 6^iiLi6i, i^S^^tJ^Sl. ^^S^Ji^A— Jtt 
I'XA.;^^, :?^^^^iut?c4=h30. 
dP-L^i^^AT |^-j^|^^iUt7C.41^ 20 jp^ 30 -^-J^i^^jfe 11. -W*', 
jf'J^ifel?^>gl2, J?tiUGfr20fi^lfe^27jp(»p^%.*L28;SL^^ 

^-SiP, ^m^WMrlS, #|^^iLfe?C.^306^p^«*,*L46^^^ 
>g- 13 *:PH--^-:fe. 't^*^, ^•J^*feI^>&16/#^^:?^Ufe^#306tp/M^^^ 

itS^lOA. 

^f-^-iJUUt^ 30 iitS.-f |^-iUt^# 20 -b. v:^^^^ 13 ^ 

j^ns^^f^^^^A 11 4^-iut?c^ 20. ^m^-^^^^uuu^ 20 



X^m^ lOA t#^^h^ It, ^® 5 ^/r^, ^JL^^T^^y, 

^206^n'l!l']t*L29^P'fi!i^*L284:.laJN-, ^'^^tnM:2Z, ^^3^$^ 

itTC-ff 30 6^n#J^;fe.33^p^&j^;fe.46Bt, ^i^i±;^i«^>gr 42, ^-^^^j^ 
l-^iUb. it^UH^^40^m-^-?5t700im>t.B6frit. ;^^h >^t^5^tfc^ 
i±f J^4d ^4b, ;*c-f ^— j5titit#-30 fi^ n*Jt*l33 ^ p^Jt*L574:.|H]lH-, 

ifc>ii.i±^h^l6^i»At3a>y^h:^l t#*. 
it«:4HP^40^50/'4.6^iK^TitJ^-#J^21jf<»i.#^ 
jm^J^^^ifii'^^B^ lOA t. #-^^^iUtit^ 20 ^ 30 

gj*. :^:9;i*^i5i-#;^^-^IL>ffc#g III - v ;^'ft.^4-^>&^ 

AlGaAs^t'AlGalnP ^, III-V;^4fc^-f-^>g:. ^fZt. 

.l^^A6§|^^iUfc7C#30-t©^p*i*.*l46j^57, TO#J5ia^J^-5^^- 
iUt7G^20^30 6^;^UtE.6^^S.. ;«^h iii±^5:^#>M^f^7{?m6^^'m, 



10 



3J^^:^^JUtM- 30 tO-i^f -JlitTC'ff 20 4UiBt, ^•^vxf^SLXJUU^ 30 
lOA <?jd>t»T^ i^#i&ife.#^'H^6^it^ie.^-j!-$?^. ® 10 

'ItlOA^aa^l^.iClll 6ta^JT. >yJc.^D^^'ff4it{>Mtifc.Lref ) 

•feife.#f.^*^^^^#112. >-^jLit^ll3. >gjN-^114. ^^;fe.ll5, 
ife^ 116, ^^^mm^ 117, ^t-^it^«'lit^'!ti^S. 118 j^'fr-f itjfji.^ 
^§-119. 

Lout 112 ^t^-^jLit^ 113 iaij^^^;ft^, i^^JLM^ 114 

JkM. 114 Lout ^i±;5r&;fe. 115. ^l^^^lie-^ 

>l6^*&-A:3tLoutfit*'Ji;9r^6^it.#'SP>H^. mi^&H^, #^fc3t]&D^. 
<^itLref fi±it:^116. :^r^;fe.ll5, 0lM^IU. ^^jLi^^ 113. 
^112j^>fr-f-ife^iii^ll7, #$«J'ft-f7t»']it^'lt^^ll8Ji. ^;5bt4: 
ii^^t^-f, ^f'Jifc^DJi6*l'fr4*^-f-^5lt.^ll9#$L 

>H^^^^iL*.EtiUJ-4&-*itLout. iiii^J^iUtS+MOA, ^J^-fii*^ 
-ifc^ n^^^-^ym^ n ^^f^ f Lout -51 ^m^^is^X. W^ .^^yJ, 

I^L'Jn ^iaT>':iKrjh^it^^^ ( 'fr-f-ifc^iti^iiatf. 118) i^A®^^ 

;$^^:5fe<R|iUfc^ IDA T^5Im=jH'&^^^ 400iim. 600nm #e;S rt^ 700nm 
:f'fsLT>':t*J^iS;^^#;fe&'W*»ro-ROM(X-gN!^§) . 
CD-R, CD-RW, MD 5^ DVD - ROM, HQM.'^dMM^in^ DVD - RAM ( WMffi. 
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4^^). DYD + RW. DYD + R/RW f'8ir6||.^ji{'ft;5&T#^i^'?l#A6^ife,^ 

Sip 20G ) ( M-h^ -f DVR ( ^^U^vL^^ ) 

I., -^f-^'i^^ifcjE: (MO) ^m.^vL^/^^^^^AM.3L^^mtf^.^^^ 

500m i'^-h 520m) ¥j itf^^tMM^^ 70, 
^-^mif, ^^J§lit7G#30 6^ifc^t4HP^40, ^J-;f^mH'/&32^h 
f ::.^;5fe^6^^r.;^^Ut7C^ 60 30 ;fa^6^#;fe. 

at-f^.&75. p^&>S-76. ^-p^-f-f#..&77, |^^p^4-f^>&78. 
>^fl«a^>&793^p^j5i>Sr80. ^^i^.^r^M'f^^i^Slfi^M.i 

^^¥jM.'y-^^-1k^ II -VI 2A M, 2R m.%^J^ 

(Zn) . 'll(Cd) , ;^(Hg) . <lt(Be) j^(Mg) . ^6B;^i|'^^ 
(S) , iZKSe) ^f^ile) . 

i^H'>&71iii±^^J&31«Jj^ ^?fcLJt^#^i^#7&n^# 
;^6^n#GaAsM, (CI) -f^n^^Ji-fi^ ZnSeJ^. #^IL'ft n ^^j^fi^F 

ZnSSe >S.8'g>&^j^ m.^M: 71 6^^;t.-0!l*»i& IGOnm. n ^fc>g- 72 ^M-^MS^ 
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^ 1 T^^^m n n ZnMgSSe 'T^i^^^. ^^M: 73 0. 1 

i^#lL'ftn^^;t6*jZnSSe>5.8$4^^. ;ri^Jr74'£F'J:{ta^20nin. 

Zn,Cd.,Se (^tx^O) >S.B%*^^. t'<^^J§: 74 M^X^^^. 

it^Mz 75 ffrildjajf. 0. 1 ^#|i,>ft p P # ZnSSe 

ZnSSei^^n^A. p^&>i-76'fi»l*»>^l. 0^ *#^IL'f^p^^;t6<»p^ ZnMgSSe 
^-p^+-^(^;g-77'^!l:Jin>f 0.2^, ^m^p«^§f>p# 
ZnSSe '^g^B^^. f^p^-f-^^.i:78'^'J>>f 0.2«, i^m^p^^Jt^^J 
p^ZnSe>S.HWj^. p^^B%^>&79'W*i>|-35nm, iii±^f^it^Px#li.# p ^ 
^>tfi^ P ^ ZnSe m'^nj^ p ZnTe J^^^A. p 80 MjtpM- 

OAUA, i^#IL#p^#Jtfitp^ZnTe;{^^. 

^-pW-^^>&77, |^^p^^-^fi!^>&78, v^^m^Mz79y^p^^ 

^p 80 6^4 p^j^&^>& 79 ^>g.6t-H«Ji, :?^Ap^%*L82. 

p^t^SZif^-hmJ^pifmf&iJ^SOMmkMM^lLiPd) . # (Pt) 
^mt^»:M.W^^M^^^^^A, ^^^-^p^mBMzSO^^^. p#J 
^*182 i£ititiSfPH->i: 15 ^^^M: 13 

I^J^^— iUt7G#60'f<.#^;Stjt^lOAt6^^— ^ 

f-fJidbxJ^t. n # GaAs ^I^J^fi^^^J^ 31 6^^3?-hv ''^^fc^^* n 
^ InGaP jS.^;!^ Ai<r^Jt>S- 51, * n ^ AlGalnP )5.?b5^j^6^ n ^.^M Sis S.^ 
ALGa,In,^P(^tx^. j^) '^^^Mt'^MSZ. * AlGalnP 
p 54 JS.^ p # GaAs MjAfi^jfiMJ^ 55. 

*»s i2B;9r^, ^^^^^^JtMM^^ so M-k^siit 
CVD ( ^^f^mf^ ) . ^ p JL& 55 Jo.^A^^^itik^fM^ ( Siji, ) 

•li*l5fe-ptHf Jj&55> p^^54, :^riS>&53, n ^ 52 jf«»^?t>& 51. 
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ZnSSe 'l^^^^^^i^^M: 73. * Zn,Se,^Cd ( * t x^O ) >S.B%;|^j^6^;iri$>g- 74, 
^ p ^ ZnSSe ':^^n^Mi^^^^M: 75, ^ p ^ ZnMgSSe p # 76. 

^ p ^ ZnSSe p ^^^M: 77. 1^ p # ZnSe p ^ 

^^>& 78. ^f^it^R p ^ ZnSe J^^ p ^ ZnTe im^f^ p ^^8^;JS->& 79 ^ 
^ p ^ ZnTe p #J#0>g- 80, ^ t ^H'v&^iiit^.i^Lit^P. n M GaAs J^. 

ZnSe i^^n^ ZnSSe $^^^-%M:^, f^^^ZlWSL^MiitP 

«tiil.|5fl#E 56. j^^^mX, ^il*^^#«j^ifci^|fi^E816^E 
3tt;^6^^a6f|^;^ ( ^TFih ) , #itit^ p #J#)li>i- 80. p ^^««B4^>g 79. % 
^■f 78 - p 77 ^JtM^^^^rn^yk/.., ?I A-^-JdtalL 

nn, ^-kp^^k^mM^ >y.i?&^j^ p -on^^fei 57. .j^ p -fei^iiyir 

>&. J't;^f-#^^^UIHP^50 6^E, :^J^^^(^^A), ii#.li-i-|^p 

. jl#'tt*l^p/teI#)lt&80^H'>^71fi^^ 

?fe.*l33.- .3^#^ii^,-%!j«.^^57 j^82^_n'^^^ 

^, 9Xmt.%^ #i1^p'telt^57^82 6^MLl^. 31, >^)^Saj 

ifc?G# 20, .«;S.&4S^tfe^>^fc.^& 500nm tlm^^^cMM^^ 70 3^j|&4^.^tl^ 
700nm f&SiLitfi^jfcSMHPr^ 50 fi^^^JUtic^ 60, ^k:^ T)':^^m^^JUN■ 
^ (R) . ^ (G) (B) =.>^.fcit6tiuts^. iut^ lOB ;f<x.T^'ft 
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^M^^^ lOB -ft^r^^^fitifei^Bt, iti±ii^^1^^-^>g: 23. 53 ^ 

S 15 -0^ A T^^^M&>*^^;sfe^J6^iUt^'f^ lOB 6^ J.^^ 120 ^-n^t^^iiii, 
120 t 121 ^Sll^t^ 121 6t->hajJi6^j*L^^^.J6t ^ /^jg. 
ifee^lOB. -W**. ^>^iLifc^lOB#:i^#.^E.® 5^V5t6^^h^l 
it^'fr 10B#Me^N?']6^^1^;5-«?'] M^N^^;^lt) . >^f^S 15 
t^^A, <s^tj^l2lJi, :?^jd^:t?'J;5-|^iJ^^^ 122^123 3^4x^1^^^ 
^124jfpl25. 

S 16 ir^^ T^^^ 120 fi^^K^^^S-fi^Tjtj^^?!^. ^^h^E-ff lOB 
;&J|. 11 ^it^f^^n^^^^i^ 122 ^::-iUfe7G41^ 60 6t n 33 

mt^i^^H^^J^mm. 123 13 -^#^i^Ji6t^^^ 124 il.^, 

^-iUt^-fl^ 20 fi^m #l^;feL 29 ii.i±^^44f^i%6^;#^^ 125 

122-125 4a*J-^iG( j^^aj)?^^, ##l&:^il^*J-^iG6^'ff-f-, T^^^ 

^ttSiiit^^ 1 ( @ 5) 60f'i^4d jf^»4b*»-f n'Wt*L33 5^p'(!iJt*l82 
4lf5]Bt. ^'^it:^'<I^M:U, ^^^^^Jgjfc, TO>yjtSUH^^70^ 
JH-500iiinje;ffliSL-^6^^, l^jfc^^h ^-=^^;5fc^6^iUt^# 10B^-^^-^;5fe 
^i>^$Jbm- lOA ^^t6^;5r^i#. 

@ 17 7;^Xm^^i^i^^JtM^ IOC #^I'J«^*^. l^-e^^-it 

i7'R.#jt#^j^ 11 x^m- ioc'At^%-^^M^x^m^ m:^n 

*U&:f^. -fi^**, ^-#;S.91*;f#&80lMtfi^a^^*^A. M.t.^AmM 

>^t^-#jfe9l6^ci^®_t, J^-^A91—^]Ml, ^fff^m^, #^41. n 
*J#)&>g:93, ii^&>&22. ;^j5>&23. f^mcM:2^. p^fe>&25 jf«»p^#)|j5 
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i^A^^M: 27, p ^]^^ 28 ^Ai- p a^l&M: 26 6^4 p 25 

^H'/^ 92 M^M- SOnm. * j^^^ GaN il^-^-ft n ^^J^6^ n ^ GaN ^A, 

f^mtJk2A. p^tM:25^p^mM:26. J^^^^, Mjtp, ^A^n^ 

17 ^*;ri^?fe^^#-6^^^^H^!ldipt.'ft4S (AIN) ^A. m 
^M.n^-A-^X, xt.^i=-^-iUt?G#906(rp^t^28, i^^^^^Bk^ 
A^^i^M:!!^ ^>^n'(S!"Jt^94, ^'^^f 17b. p-fSjt 
^ 28 ^;<r^>g: 17a iti±*|i] 12 ^^m^--^. n ^J%:fe 94 
17b iiit^iHjfit ^fem->i: 18 &jH:.*fePff^-fe 
^^-#;^9i 17 ;fa.^^-H)iiJi, ^^Mf-^-^imf^:^ 

«>&19. '«.f^^-^«Mfilt6^n'W%*L29. 

^h^'W*»^5>HS?t;^^^;^^13» 17a, 17b3^19;S.n^«%*L33 ta^ 

t^, *»Sl8A;!t^, 'firidtp. ■*ll^;f#'>400aiK^JI.$;5;j^4§tf:-#J^ 
91.- --^L^-it;!. 91 6^ c^a&Ji, ^^;i^^i^#^6t GaN n ^ GaN ;|^Ai&^?t 
92. J*Bt, 91 ^^a^-fi^dWS^ SOOTC. i^jt, ^H'v^ 92 Ji. 

^iSi!:^-^]^ n ^ GaN ;^ ild^ n ^•^lSj;>& 93. ^ n ^ AlGaN iHin^Ai^ n # 
22, ^InGaN&e"e;i^^6^:^2$>&23, ^p^ AlGaN )S.a^4^J^d^e^ii.'fe.>g 24, 
1^ p ^ AlGaN iS.8»q;)^J^«^ p#^25j^^p^GaN ^&J^ p 26. ^ 
i-)^#>g-Bt, ^-4t.^91d<jSLg.^JiJ'^6^Sjt, <r^:fo,750-1100X:. 
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i^^T^-#;^9i;gr, ^|^-#;^9i6^>42^?tJr92 4a>^^-#jJi, 

^-(i^, :^il«>& 13 ^ 19. ^-#;^91 
■!Tie.it£it:!a6t W^J^. i^JL^-^icA^^mm^^^M, 13 5^ 19 6^^t1. 

p#J%*L28. -^ildJp, ^n^I#)»>g-93 6^^dg-h, y^;^^^^^^, ^^J^n#J 
%:fe-94. ;^^h itit^^*hi£'(stp#]%^28^n#J%:feL94'^^.. jfefejgr, 4~f 

M^^J:.i^J^^0.M: 17a ^ 17b 6^i.#*J^ 17. ^•Jffi^|Bl6^^1iH-;& 12 
^^-iUtTL-ff 90 6^ p#J%3feL28-^^^>g- 17a*feW^-^ ^'J^^lilfi^^It 
>&18#ii'fejt*L94-^^^>g:17b*fel^.^E.-^, ^'J^^liJ^^^lfFS-yir 15, 
iU^#30 6^ p '{83^^46 ^^^>& 13 *l;lt>^E.-:fe, ^0^*lHl6^i^?fi->& 16, 
#p^'fc*L573^:$-^19*i;»>^L-7^ «ib;5-^, ^j^XfcS^lOC. 
. .^**^^?l4^6^ilUt^ IOC t. 

.90 ^ 30 fi^iufcE.' - . 0": *• ■■ y - i-' /a : Bt.:v 

^ 60 fi^#^M^:|^'fti(^^^. ^iLi^T^euife,^^ -f ^-iUtTofh 20 90 

il|^-JSt3Ut4f30^604«^*'S^*^fit^<>L ^-iUt^#T*^fe 
4l^^iUt^^305^60||^etfit;5ri^J^tSfeEa4iERL*Jt-^^ ^^it 
it7c4f TJit^^-^ ^-iUUG# 20 90 ^«fi<F^J^Jffi-^t.^ti^^;ft 



17 



^ ZnSe MBE f^J^6^'^2JL. ^^M:-^y:i^m^^ 

MOCVD ^^t^M^Y^i^A. 

^H¥rm']^t^it^^mtik (sic) . 

^^K J^^^^mif, AlGaAs ^.it&4HPi^ 40 

15 ^^*ilt6^^-jS^L5t^^60. 

35 ±^^^-^]f, ^^Jf^-^Jum- 20 (90) — 30 

(60) ^M^ni^^^^¥)i^<fL. 11 ( 17) 6^->^a^-t, is. 

^ ^^-iutic^ 20 ( 90 ) . ^ ^in^M-f^^^i^m^'ik^^mmub^, 

Ji^^^iri^^Tf-.lit7C# 20 (90) ^->hiUfe.^:^W3L, 
'^a^-iUt7C.#20 ( 90)T^'X^^>^iUt^^. ^4^^ W-^^-igj^TO 

25 ^^K Jt^^;sfe^t. i^^h^T^— iUfc7b430 (60) ^«>H^^ 

:^jSjtic# 30 60, ^$Jf^^^m-^^m f-*»a 2 ^/r^60^^iut7C'H^i&^if 

30 6^«.^^&-^Sijt^«^^iJL. 
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(17) i^Lj-f-Q^^-h. 

^•^i^JL^^i-^liP'^^f (LED) ^At^t^UtJt^^^^^. 
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